Patients with anorexia nervosa (AN) exhibit volume reduction in cerebral gray matter (GM), and several studies report reduced hippocampus volume. The hippocampal subfields (HS) are functionally and structurally distinct, and appear to respond differently to neuropathology. The aim of this study was to investigate HS volumes in adolescent females with restrictive AN compared to a healthy age-matched control group (HC). The FreeSurfer v6.0 package was used to extract brain volumes, and segment HS in 58 female adolescents (AN = 30, HC = 28). We investigated group differences in GM, white matter (WM), whole hippocampus and 12 HS volumes. AN patients had significantly lower total GM and total hippocampal volume. No group difference was found in WM. Volume reduction was found in 11 of the 12 HS, and most results remained significant when adjusting for global brain volume reduction. Investigations of clinical covariates revealed statistically significant relationships between the whole hippocampus, several HS and scores on depression and anxiety scales in AN. Results from this study show that young AN patients exhibit reduced volume in most subfields of the hippocampus, and that this reduction may be more extensive than the observed global cerebral volume loss.
Introduction
Anorexia nervosa (AN) is a severe mental health disorder characterized by a disturbance in body image perception and a restriction of nutrient intake resulting in abnormally low body weight (American Psychiatric Association, 2013) . Patients with AN have significantly elevated mortality rates compared to other mental health disorders (Arcelus et al., 2011) and the majority have their illness debut during adolescence. Brain imaging studies consistently find that global gray matter (GM) volume is reduced in patients with AN, although there are some discrepancies regarding the degree of atrophy and affected areas (Gaudio et al., 2011; King et al., 2015; Seitz et al., 2016) . A recent meta-analysis concluded that GM reduction is significantly greater in adolescent patients with AN compared to adults (Seitz et al., 2016) . Findings regarding white matter (WM) are inconsistent, but recent studies suggest that WM volume and integrity are better preserved in young patients with AN compared to adults (Pfuhl et al., 2016; Seitz et al., 2016) . Longitudinal studies indicate that total brain volume mostly normalizes as patients recover (Bernardoni et al., 2016; Mainz et al., 2012) , but it is yet unclear whether regeneration is total and if it applies to all cerebral regions.
Volume reduction of the hippocampus formation has been reported in several studies in both adults and adolescents with AN (Burkert et al., 2015; Chui et al., 2008; Connan et al., 2006; King et al., 2015; Mainz et al., 2012) . The formation of the hippocampus is well known for its involvement in learning and memory, but also plays an important role in emotional regulation (Fanselow and Dong, 2010) . Hippocampal atrophy is evident in other severe mental health disorders, such as major depression (Treadway et al., 2015) , schizophrenia (Wright et al., 2000) , bipolar disorder (Haukvik et al., 2015) , post-traumatic stress disorder (PTSD) (Hayes et al., 2017) and borderline personality disorder (Driessen et al., 2000) and a common underlying mechanism driven by stress and elevated glucocorticoid levels has been proposed (Sapolsky, 2000) . Patients with AN often experience comorbid symptoms of depression and anxiety (Kaye et al., 2004; O'Brien and Vincent, 2003 
